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(57) ABSTRACT 
A tubular hose for transporting fluids in industrial installa 
tions and a method for the manufacture thereof. The tubular 
hose includes an external layer of a polymeric material, pref 
erably silicone, provided with a code, intaglio engraved using 
a laser on the external surface of the external layer formed by 
a plurality of grooves arranged according to a pattern of the 
code. The grooves are at least partially filled with a filler 
material with a colored polymeric base which produces a 
visual contrast with the rest of the external surface of the 
external layer. The code is preferably a QR CODE. 
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TUBULAR HOSE HAVING AN EXTERNAL 
LAYER PROVIDED WITH A CODE ANDA 
METHOD FOR THE MANUFACTURE 

THEREOF 

BACKGROUND OF THE INVENTION 

0001. The use of flexible tubular hoses, mainly manufac 
tured with silicone, is widely used in the sector of the industry 
for transporting fluids of different types which may be sub 
jected to extreme temperatures and to high pressures. An 
example of a flexible tubular hose is that formed by an internal 
layer, which forms the internal surface of the tube, proceeding 
from which there are provided various concentric tubular 
layers consisting of reinforcing and silicone materials, finish 
ing with an external layer, also made of silicone. 
0002. Due to the great number of flexible tubular hoses in 
one single installation or within an industry, it is necessary to 
identify them expediently, not just by the function of the hose 
or the type of fluid or gas which it is going to transport for its 
assembly verification, but also for the data of the hose perse, 
Such as for example the characteristics of its materials, its 
origin and date of manufacture or any other relevant data 
regarding the life of the hose, with the aim of determining 
whether it can be maintained, be reused in another installation 
or whether it must be replaced. 
0003. The use of plastic or metallic labels adhered to the 
external Surface of the hoses is impractical due to the condi 
tions of use of the hoses themselves, subjected to frictions, 
impacts, high pressures and temperatures, which leads to the 
damage or loss of the label. Another option, which has shown 
improved results, is the use of electronic labels inserted 
between the layers of material of which the flexible tubular 
hose is made, although there is the drawback of having to 
insert the electronic label during the manufacturing process 
of the flexible tubular hose, which does not apply to hoses 
which have already been manufactured. 
0004. It would be desirable to provide flexible tubular 
hoses which carry the necessary associated information for 
the identification thereof and for the tracking at all times of 
the hoses, independently of the external conditions to which 
the hoses are Subjected, facilitating the access to said infor 
mation and the integrity thereof. 

SUMMARY OF THE INVENTION 

0005 With the object of providing a solution to the prob 
lems set out, a tubular hose to be used for transporting fluids 
in industrial installations is made known. The hose comprises 
an external layer made of a polymeric material provided with 
a code, intaglio engraved using a laser on the external Surface 
of the external layerformed by a plurality of grooves arranged 
according to a pattern of the code. The grooves are at least 
partially filled with a filler material with colored polymeric 
base which produces a visual contrast with the rest of the 
external surface of the external layer. 
0006 Preferably the polymeric material of the external 
layer of the tubular hose is silicone and the filler material is an 
ink which comprises silicone. This ink, since it is composed 
of silicone, creates a bond with the silicone of the external 
layer of the hose and thus adheres perfectly. 
0007. The ink of the filler material, depending on its for 
mulation, is either curable or not by temperature, that is to say, 
hardens with the application of heat. For example, according 
to a preferred embodiment of the invention, the ink is cured at 
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a temperature of between 100° C. and 180° C. by means of 
any heat source, during a period of approximately between 3 
and 15 minutes. 

0008 According to another characteristic of the invention, 
the filler material may completely occupy the hollow of the 
grooves until it is level with the rest of the surface of the 
external layer. 
0009 Preferably, the code engraved using the laser is a QR 
CODE, which is a matrix or two-dimensional code. This QR 
CODE contains the information necessary for each end client 
of the tubular hose, that is to say, the information contained is 
personalizable as a function of their requirements. 
0010. According to another characteristic of the invention, 
the depth of the grooves which form the code is between 
0.001 mm and 1 cm. 

0011. In accordance with another characteristic of the 
invention, the hose is preferably a flexible hose, although 
according to other embodiments of the invention, the hose 
may be rigid or of any other structure. 
0012. According to another aspect of the invention, the 
invention also provides a method for manufacturing a tubular 
hose provided with a code as the hose previously described, 
wherein the method comprises the steps of: 

0013 a) providing a tubular hose comprising an exter 
nal layer made of a polymeric material; 

0014 b) intaglio engraving a code, using a laser on the 
external Surface of the external layer, forming a plurality 
of grooves arranged according to a pattern of the code: 
and 

0.015 c) at least partially filling the grooves which form 
the code with a filler material with a colored polymeric 
base which produces a visual contrast with the rest of the 
external surface of the external layer. 

0016. The engraving of the code in stepb) is realized using 
a laser tube applying a laser beam displacement technique. 
Preferably the engraved code is a QR CODE and the depth of 
the grooves realized using the laser may be from 0.001 mm to 
1 cm. 

0017. According to another characteristic of the method, 
the polymeric material of the external layer is silicone and the 
filler material is an ink comprising silicone. 
0018. In accordance with a variant of the invention, the ink 
of the filler material is curable by temperature and after step c) 
follows step d) for curing the ink in which the hose, or at least 
the part of the hose which comprises the code, is exposed to 
the action of a heat source by way of which the hose or the 
cited part of the hose reaches the curing temperature of the ink 
of the filler material. 

0019 Preferably, the curing temperature of the filler mate 
rial is between 100° C. and 180°C. According to the preferred 
variant of the invention, the ink of the filler material is cured 
at 160° C. over a period of between 3 and 15 minutes. The 
curing of the ink may be carried out by means of any known 
Suitable heat source, for example an oven. 
0020. Also in a preferred manner, in step c), the hollow of 
the grooves formed by the laser is completely filled with the 
filler material until it is level with the rest of the surface of the 
external layer of the tubular hose. 
0021. The method which is the object of the invention is 
applicable to flexible tubular hoses but also to rigid hoses, as 
long as they have an external silicone layer. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0022. In the attached drawings, an embodiment of the 
tubular hose which is the object of the invention according to 
the method for the manufacture thereof is shown in an exem 
plary and non-limiting manner. In said drawings: 
0023 FIG. 1 is a perspective view of a section of the hose 
which is the object of the invention in which the laser has just 
engraved a QR CODE on the external surface according to 
step b) of the method; 
0024 FIG. 2 is a perspective view of a section of the hose 
shown in FIG. 1 but in which the grooves of the QR CODE 
have been filled with a filler material according to step c) of 
the method; 
0.025 FIG. 3 is sectional view of a section of another hose 
which is the object of the invention according to a cut plane 
parallel to the longitudinal direction thereof and which 
traverses the code which is the object of the invention, when 
stepb) of the method has been finalized, in which the laser has 
just engraved the QR CODE on the external surface of the 
hose; 
0026 FIG. 4 is a detailed view of the upper part of FIG. 3 
with the difference being that the grooves have been com 
pletely filled with a filler material according to step c) of the 
method; and 
0027 FIG. 5 is a similar view to FIG. 4 with the difference 
being that the grooves have been partially filled with a filler 
material. 

DETAILED DESCRIPTION OF THE DRAWINGS 

0028 FIG.3 shows the longitudinal section of a section of 
the tubular hose 1 which is the object of the invention to be 
used for transporting fluids in industrial installations. The 
hose 1 is formed by various layers, the external layer 2 being 
manufactured from a polymeric material, in particular sili 
cone. The rest of the layers may be made of different materials 
and/or structure, according to the requirements of the hose 1. 
For example, the internal layer 7 may also be manufactured 
from silicone and the hose 1 may be provided with an inter 
mediate reinforcing layer 6 made of metal or another poly 
meric material Such as a braided or polyester wire mesh 
structure. The hose may also include between its layers a 
metallic helicoidal reinforcement 8, for example made of 
stainless steel, iron or wire. 
0029. It is observed in FIG.3 that the external surface 21 of 
the external layer 2 has a plurality of grooves 4. The arrange 
ment of these grooves 4 follows the pattern of a QR CODE 3 
as the one shown in the hose in FIG.1. The grooves 4 are the 
result of the intaglio engraving of the QR CODE 3 using a 
laser on the external Surface 21, particularly using a laser tube 
by means of the beam displacement technique. 
0030. Laser tube is understood to be a hermetically sealed 
receptacle, already known, which mainly contains CO, in 
addition to other gases such as nitrogen, hydrogen or helium. 
The ends of the receptacle are provided with respective mir 
rors, one of which being partially transparent. The gas in the 
interior of the tube is activated by means of electrical energy, 
produced by a radio frequency unit and emits energy in the 
form of light. One part of this light—the more intense part— 
exits through the partially transparent mirror and forms the 
beam of the laser. The other part of the light bounces and 
returns back, gathering intensity. 
0031. The technique normally used to realize a marking or 
engraving by means of the use of a laser tube is by means of 
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the displacement of the beam. Using this technique, a 
medium-strength laser beam is focused on the Surface to be 
marked. The beam is orientated by means of a combination of 
galvanometric mirrors such that it follows the course of the 
design to be marked, in this case, the design of the pattern of 
the QR CODE 3. 
0032. Prior to engraving the QR CODE 3 using the laser, 
the QR CODE3 is generated using the information necessary 
for each client of the user of the hose 1 to be manufactured, 
that is to say, the information which the QR CODE 3 of the 
hose 1 contains is personalizable as a function of the require 
ments of each client. This QR CODE 3 is transferred to a 
drawing program which allows it to be vectored. Once the QR 
CODE3 is provided, the parameters of the laser, with which 
the work is to be carried out, are configured, for example the 
Velocity of the engraving, the height of the lens, the power, 
etc. As a function of these parameters, the engraving will have 
greater or less definition, possibly being a few microns in 
depth (Superficial engraving) or tens of millimeters (deep 
engraving). 
0033. With the engraving by laser, when part of the mate 
rial of the external layer 2 of the hose 1 is removed, in this case 
silicone, a groove or a plurality of grooves 4 can be config 
ured, forming the determined drawing or scheme of the QR 
CODE 3. 

0034. The engraving on silicone, whether it is superficial 
or deep, is difficult to observe with the naked eye, thus to 
make it stand out, the space formed by the grooves 4 is filled 
(see FIGS. 1 and 3) with a filler material 5 with a colored 
polymeric base 5 which produces a visual contrast with the 
rest of the external surface 21 of the external layer 2. The 
result of filling the grooves 4 can be observed in FIGS. 2, 4 
and 5. Preferably the ink which constitutes the filler material 
5 occupies the entire hollow space engraved by the laser, as in 
FIG. 4, where the ink reaches the same level as the external 
surface 21 of the rest of the hose 1. Alternatively, as shown in 
FIG. 5, the filler material may partially occupy the space 
formed by the grooves 4, although the fill level must be such 
that the user can clearly see the drawing of the QR CODE 3. 
ensuring, for example a fill height above the halfway point of 
the depth of the engraving. 
0035 Advantageously, the filler material 5 is ink which 
comprises silicone as part of its composition, facilitating the 
establishing of a bond between the ink and the silicone of the 
walls and bottom of the grooves 4, that is to say, with the 
silicone of the external layer 2 of the hose 1, achieving excel 
lent adherence. 

0036) Depending on the formulation of the ink, once the 
hollow space of the grooves 4 engraved by the laser has been 
filled, it may or may not be necessary to cure the area of the 
hose 1 which has the code 3. The curing may be realized by 
means of any known heat source (for example an oven) at a 
curing temperature of between 100° C. and 180° C., for 
example at 160°C., over a period of between3 and 15 minutes 
for normal hose sections 1. 

0037. Following the method described, the correct reading 
of the data stored in the QR CODE 3 is ensured by means of 
the use of any reader device authorized for this purpose. Such 
as a mobile, PDA, USB reader, etc., ensuring traceability of 
the manufactured tubular hose 1 at all times, even in the most 
adverse conditions in which the hose 1 may be operating. 
0038 Lastly, it should be mentioned that the code 3 
engraved and subsequently filled with the filler material 5 is 
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preferably a QR CODE 3, although other types of codes are 
not ruled out, for example barcodes or product references. 

1. A tubular hose for transporting fluids in industrial instal 
lations which comprises an external layer made of a poly 
meric material provided with a code intaglio engraved using 
a laser on the external surface of the external layer formed by 
a plurality of grooves arranged according to a pattern of the 
code, in which the grooves are at least partially filled with a 
filler material with a colored polymeric base which produces 
a visual contrast with the rest of the external surface of the 
external layer. 

2. The tubular hose according to claim 1, wherein the 
polymeric material of the external layer is silicone and 
wherein the filler material is an ink which comprises silicone. 

3. The tubular hose according to claim 2, wherein the 
silicone of the ink of the filler material is silicone which is 
curable by heating. 

4. The tubular hose according to claim3, wherein the ink of 
the filler material is curable at a temperature of between 100° 
C. and 180° C. 

5. The tubular hose according to claim 2, wherein the filler 
material completely occupies the hollow of the grooves until 
it the filler material is level with the rest of the external surface 
of the external layer. 

6. The tubular hose according to claim 2, wherein the code 
is a two-dimensional code. 

7. The tubular hose according to claim 6, wherein a depth 
of the grooves which form the code is between 0.001 mm and 
1 cm. 

8. The tubular hose according to claim 6, wherein the hose 
is a flexible hose. 

9. A method for manufacturing a tubular hose for transport 
ing fluids in industrial installations, provided with a code 
which comprises the steps of: 

a) providing a tubular hose comprising an external layer 
made of a polymeric material; 
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b) intaglio engraving a code, using a laser on the external 
Surface of the external layer, forming a plurality of 
grooves arranged according to a pattern of the code; and 

c) at least partially filling the grooves which form the code 
with a filler material with a colored polymeric base 
which produces a visual contrast with the rest of the 
external surface of the external layer. 

10. The method according to claim 9, wherein the poly 
meric material of the external layer is silicone and wherein the 
filler material is an ink which comprises silicone. 

11. The method according to claim 10, wherein the ink of 
the filler material is curable by heating and wherein after step 
c) follows a step d) for curing the ink in which the hose, or at 
least a part of the hose which comprises the code, is exposed 
to a heat Source until a curing temperature of the ink of the 
filler material is reached. 

12. The method according to claim 11, wherein the curing 
temperature of the filler material is between 100° C. and 180° 
C. 

13. The method according to claim 12, wherein the curing 
time of the filler material is between 3 and 15 minutes. 

14. The method according to claim 10, wherein in step c) 
the grooves formed by the laser are completely filled with the 
filler material until the filler material is levelled with the rest 
of the external surface of the external layer. 

15. The method according to claim 10, wherein the 
engraved code is a two-dimensional code. 

16. The method according to claim 12, wherein the 
engraved code is a two-dimensional code. 

17. The method according to claim 15, wherein a depth of 
the grooves which form the code is between 0.001 mm and 1 
C. 

18. The method according to claim 15, wherein the tubular 
hose is a flexible hose. 

19. The method according to claim 15, wherein the engrav 
ing of the code in stepb) is realized using a laser tube applying 
a laser beam displacement technique. 
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